METADATA AND NUMERICAL DATA CAPTURE:
Excess Volume: V%, ,,

(2 - Components)

Guided [ata
Capture (GDC)

This tutorial describes
METADATA AND NUMERICAL DATA CAPTURE:

for 2-component

EXCESS VOLUME: VEm,.,z
with the Guided Data Capture (GDC) software.




NOTE:

The tutorials proceed sequentially to ease the
descriptions. It is not necessary to enter all
compounds before entering all samples, etc.

Compounds, samples, properties, etc., can be
added or modified at any time.

However, the hierarchy must be maintained
(i.e., a property cannot be entered, if there is no
associated sample or compound.)




The experimental data used in this example is from:

128 J. Chem. Eng. Data 1997, 42, 123-131

Binary Mixtures of Butanol + Pentane, + Hexane, + Heptane, +
Octane, + 2.2 4-Trimethylpentane, and + Carbon Tetrachloride. 1.
Excess Molar Volumes at 288.15 K and 298.15 K and Refractive
Imdexesat 298.10 K

Jagan Nath® and Jai Gopal Pandey

Chemistry Department, Gorakhpur University, Gorakhpur 273009, India

e have been measured for binary mixtures of butanol (#CyHsOH) + pentane
(r-CHyz), + hexane (n-CgHyg), + heptane (rC7Hygl, + octane (o-CgHyg), + 2.2, 4-trimethylpentane (2,2,4-
TMP). and + carbon tetrachloride (CCLy) at 288.15 K and 298.15 K, and refractive indexes, ay, have been
measured for these mixtures at 298.15 K. At both temperatures ir":,, has been found to be positive

throughout the entire range of composition for xn-CyHaOH + (1 — a)n-CrHyg and + (1 — An-CgHys. At
both temperatures 288.15 K and 298.15 K, V! is positive at low mole fractions of 5-CyHyOH and
negative at Its higher mole fractlons In the case of mixtures of n-CyHqOH with n-C:H,z, nCgHyy, 2,24-
TMP, and CCl,. Values of ir“':;, and np for the varlous mixtures of #CyH:OH have been fitted In

E-I'I]IIIIII[|'I]I'IE equations.

rE
Excess molar volumes, ¥




Excess Volume (V£  |,) for the binary system
1-butanol + n-pentane

at p=101.3 kPa and T = 288.15 K and 298.15 K

Table 1. Experimental Values of the Excess Molar Volumes, V 'r;:l, for n-C,HOH + n-C;Hya + n-CgHyy, + n-CoHyG. +
n-CgHyg, + 224-TMP, and + CClLy at 2BE 15 and 29815 K

X ¥ Ejenrmal ! X v Bienromal ! X v ran-mal ! ' ¥ Eiemmol

m
Jn-CHOH + (1 — xjn-CelH 2

F=288.15 K
(42 (.025 (1.3024 —0.0596 0.5308 276 0.74976
(.070a (L0037 [.3232 —0.117 0.5823 . 0.8466
(11865 (L0036 [LATET =00, 160 06240 28 0.03682
(1733 .aorr 04118 —0. 1598 0.7055
(L2811 =071 (5141 —0.2651 0.7 536

F=208.15 K
(104400 (.031 (.2 TG0 =0.073 0.5606 24! 08814
(1.070c) (10030 (1.334] —0.116 05530 . 0.0358
R (1.0030 (). 38600 —0. 1657 0.71ns 4
(L2045 =020 [.47a0 —1.2008 [.7G52
[.2302 =0.0037 [.5180 —(1.220 (.8404

This data set is considered here.

NOTE: This data could be captured as two data sets with temperature
constrained in each, but here temperature will be included as a variable.
Generally, operation of the GDC software is easier (i.e., less repetitious), if the
number of separate data sets is minimized.




Experimental Method Info:

rE
Methods. (1) Excess molar volumes, V., were mea-

sured with arfimprecision of the order of 3-0.002 cm*-mo

using a two-limbed 3 Hatometer wnich was

similar to that used J|'| earller measurements (Math and
Chaudhary, 1992; Nath and Rashmi, 1990).

The dilatometer (mounted on a stand) was

Immersed In a thermostat which was controlled to £0.01
I,

Uncertainty estimate:



wm uided Data Capture - Thermophysical and Thermochemical Data

e e W IHETE!

= 159? hiat pan

EI T-butanol

e Sample 1 [om,99.9m% nex:)

I pentane 2. CLICK Property
F- ol e ' mf-'_:_"__r'lc;:.:_:]

1-butanal + pentane

1. SELECT the mixture for
which the data are to be
captured.

NOTE: The bibliographic information, compound identities,
sample descriptions, and mixture were entered previously. (There are
separate tutorials, which describe capture of this information, if needed.)




w Property and experimental method for 1-butanol + pentane

Yolumetnic properties

Jrd interaction winal coefficient Cj 22

Excezs winal coefficient
[nteraction vinal coefficient
Excess volume

Fartial molar walurne of 1-butanal
Fartial rolar wolume of pentane

1. SELECT the Property Group:
Volumetric properties from the menu.

Felative partial molar volume of §butanol
Relative partial maolar volume of gentane

2. SELECT the Property:
Excess volume




wm Property and experimental method for 1-butanol + pentane

Wolurmetric properties |_
Excessvolne ¥

=

3/ ol
dr3/rial

crma/mol
mrn3/rnal

ALL OTHER UNITS 7
e —

SELECT the Units: (cm?/mol here)
from the units menu.




1. SELECT Method of Measurement from the list provided.
NOTE: Other can be a valid selection and should include

crnd/mol

Cirect dilatormetmy

Frincipal objective of the wark,

2. SELECT the Experimental Purpose
from the list provided.

e

3. CLICK OK




SELECTION of # of Phases in Equilibrium and # of Constraints

wm FExcess volume (cm3/mol) as function of 2 variable(s)

1-butanol + pentane

=l 2 T

| SELECT the # of Constraints.

SELECT the # of phases There is 1 constraint:
in equilibrium. p =101 kPa.

There is 1 phase (liquid).




w Fxcess volume (cm3/mol) as function of 2 variahle(s) P[] 3

1-bUtanD| + pEntanE 1 |_

Multiple samples for a given component can
be accommodated, but this is rarely needed.




m FExcess volume (cin3/mol) as function of 2 variable(s)

E— 2
provided for the Phase of the 3
e Property Value




Specification of constraints, constraint values, and constraint units

s 1. SELECT the Constraint (Pressure here) and the
Independent Variables (Temperature and Mole
fraction of 1-butanol) from the lists provided.

rrrrrrr

imenzionless

for the Variable(s) and Constraint(s). Include
Uncertainties, if known.



Measurement definition and Data presentation

w Fxcess volume {cm3/mol) as function of 2 variable(s)

' e

1. SELECT Direct Value (as |
EEEEEEE 1 compared with Relative Value)

sty from the list defining the

bt Measurement Results

[ -
imensionless - [

bwoe 5l 2 SELECT the appropriate

| __—— Data presentation method.
Experimental values here.

—

3. CLICK Numerical Data




w Excess volume {cm3/mol) as function of 2 variable(:

i - TYPE, or much preferably,
T iRl p ASTE the variable and

property values into the table.

See next page...

Table 1. Experimental Values of the Excess Molar Volumes, V 51. for p-CyHOH + n-CiHy, + n-CgHyy + 0-CoHyg, +
n-CygHyg, + 224 TMP, and + CCL at 288.15 and 208.15 K
x ¥ o mal ! x ¥ B mal ! X VEamd-mal ! x Ve -mol !
2Oy HeaOH + (1 — o CeHy 2
T=28R.16 K
—0.085 0.5308
—0.117 0.5823
=0, 150 06240

—0.198 0.700455
—0.2i1 0.7536

T=208.15 K
—0.073 0.56G06
—0.116 0.6530
=0 167 07108
—0.208 0.7652
—0.220 08404




m Excess volume {cm3/mol) as function of 2 variable(s)

Table 1. Experimental Values of olar Volumes, V 51. for n-C,HyOH + n-CHa + - CgHyy, + n-CoHyg, +
n-CgHyp, + 2,24 TMP, and + CCly at 238 -

x ¥ Eiommal ! x ; VEamd-mal ! ¥ Eem-mol !
Jon-CyHaOH + (1 — ®a-CeHy 2

T=28R.15 K
—0.0896 0.5398
—0.117 0.5823
—0.1i50 06240
—=0.1898 0.7055
—0.2651 0.7536

T=208.15 K
—0.073 0.5606
—0.116 0.6G530
=017 0.7108
—0.200 (.7G52
—0.220 08404

NOTE: Simple CUT/PASTE procedures can be used within the table to
convert the original table into the required number of columns.
(This can also be done externally in spreadsheet software, e.g., EXCEL.)




w Excess volume {cm3/mol) as function of 2 variahle(s)

CLICK View plot to see a

graphical representation of the
data. See next page...




R NOTE: SELECTION of an
: alternative plot variable can yield
a more useful plot.

Check for typographical
errors, and CLICK OK,
when done.

u Excess volume as function of Mole fraction of 1 butanol

NOTE: The two curves represent

results for 7=288.15 K and 7 =
298.15 K. Connecting lines are added

automatically by the software.

=10]x]

e



i Fxcess volume {cm3/mol) as function of 2 variahle(s)

CLICK Accept




w Guided Data Capture - Thermophysical and Thermochemical Data

AT S afHIE

I NOTE: The new data set now |
appears in the tree under the
appropriate mixture.

(=] 1937 rat pan 0
El 1-butanal
- Sample 1 [cm,99.9m3 ne x;
E| pettane
. L. Sample 1 [cm.99. 9mE noW

8“2 EX (Set 1), B Method: DIRDIL dvEx=0.002 dT=0.01]

NOTE: DOUBLE CLICKING on the data set
allows editing of all entered information.




END

Continue with other compounds,
samples, properties, reactions, etc...

or save your file and exit the program.




